Brain thiamine, its phosphate esters, and its metabolizing enzymes in Alzheimer's disease.
Clinical data suggest that high-dose thiamine (vitamin B1) may have a mild beneficial effect in some patients with Alzheimer's disease (AD). Since this action could be related to a brain thiamine deficiency, we measured directly levels of free (nonphosphorylated) thiamine and its phosphate esters, thiamine monophosphate and thiamine diphosphate (TDP), and activities of three TDP-metabolizing enzymes (thiamine pyrophosphokinase, thiamine diphosphatase, and thiamine triphosphatase) in autopsied cerebral cortex of 18 patients with AD and 20 matched controls. In the AD group, mean levels of free thiamine and its monophosphate ester were normal, whereas levels of TDP were significantly reduced by 18 to 21% in all three cortical brain areas examined. Activities of the TDP-metabolizing enzymes were normal in the AD group, suggesting that decreased TDP is not due to altered levels of these enzymes. The TDP decrease could be explained by a cerebral cortical deficiency in AD of ATP, which is needed for TDP synthesis. Although the magnitude of the TDP reduction is slight, a chronic subclinical TDP deficiency could contribute to impaired brain function in AD and might provide the basis for the modest improvement by thiamine in cognitive status of some patients with AD.